This article describes the application of the Premorbid Adjustment Scale to Norwegian subjects with first-episode schizophrenia. The scale measures premorbid functioning from several perspectives: functioning at different developmental periods, change of functioning over time, and distinctive patterns of functioning over time. Gender differences were striking, with males scoring poorer and deteriorating faster than females, especially closer to onset While the duration of untreated psychosis (DUF) was significantly longer in males, correlations between DUP and premorbid functioning within gender were largely nonsignificant, as were the analyses of premorbid functioning and age at onset On the other hand, we replicated studies that found associations between poorer premorbid functioning and insidious onset and negative symptoms. Overall, our premorbid patterns suggest that a process of asymptomatic premorbid deficit formation precedes onset by some period, especially among males. The patterns also suggest that active symptom formation does not always precede this deteriorative process.
Gender differences are well studied in established schizophrenia McGlashan and Bardenstein 1990) and in first-episode schizophrenia (Hafner et al. 1994; Szymanski et al. 1995) . For example, it is common for female schizophrenia patients to have a later age at onset and a milder long-term course. In our companion article (Larsen et al. 19% , Part L this issue), gender differences in a first-episode schizophrenia sample were striking, with male patients demonstrating an earlier onset of psychosis and poorer functioning immediately before onset. Such differences are apparent both around onset and subsequent to onset. The first aim of this article is to address the question of whether gender differences can precede onset and be demonstrated in the premorbid period.
Several recent reports suggest that the duration of untreated psychosis (DUP) is related to prognosis and outcome in schizophrenia. Longer DUP is generally correlated with poorer treatment response and both short-and long-term outcome (Lo and Lo 1977; Crow et al. 1986; Rabiner et al. 1986; Helgason 1990; Loebel et al. 1992; Lieberman et al. 1993 ). These findings suggest, but do not prove, a causal relationship between earlier treatment and better prognosis. A major alternate hypothesis is that better outcome results from selective sampling rather than representing a treatment effect. Specifically, the alternate hypothesis states that patients with shorter DUP-that is, those who come to treatment earlierhave a better prognosis. Assuming that premorbid functioning is a valid marker of prognosis, this hypothesis can be challenged if it can be shown that DUP is not related to premorbid functioning.
SCHIZOPHRENIA BULLETIN
The second aim of this study is to test this theory by measuring DUP in a first-episode sample of nonaffective psychoses, where premorbid functioning has also been measured by die Premorbid Adjustment Scale (PAS; Cannon-Spoor et al. 1982 ).
Premorbid Adjustment: Measure and Validation
Several scales have been developed to measure premorbid functioning in schizophrenia (Philips 1953; Gittelman-Klein and Klein 1969; Kokes et al. 1977) . The drawback they share is that they describe premorbid as the timespan up to hospitalization, and during such a timespan the premorbid clinical state may be contaminated by psychotic symptoms. The PAS, which was developed to overcome these problems, resulted from a workshop on premorbid adjustment at the Center for Studies of Schizophrenia in 1977 (Keith and Buchsbaum 1978) . The PAS includes 36 items, describing levels of functioning in four major areas in different periods of a subject's life before the onset of schizophrenia. The four areas are social accessibilityisolation, peer relationships, ability to function outside the nuclear family, and capacity to establish sodosexual relationships. These abilities are described during four periods in life: childhood, up to 11 years; early adolescence, 12-15 years; late adolescence, 16-18 years; and adulthood, 19 years and beyond. The scale also contains a general section, in which items estimate the highest level of functioning achieved before illness, the mode of onset, and functional demography such as amount of education. The ratings are related to the period before the outbreak of the psychosis, with the intent of measuring true premorbid functioning. Premorbid is defined as the period 6 months before first hospitalization or psychiatric contact, or 6 months before florid psychotic symptomatology such as "delusions, hallucinations, thought disorder, inappropriate or bizarre behavior, or gross psychomotor behavior in which the symptoms are not apparently due to organic causes" (Cannon-Spoor et aL 1982, p. 471) .
The rating is based on interviews with the patient and/or with family members. The scoring range of each item is 0-6; 0 corresponds with the best level of functioning and 6 with the hypothetically worst. The total score on each subscale is expressed as a fraction, the actual score divided by the highest possible total score for that subscale.
With this scale the premorbid period can be described in several ways: (1) the level of adjustment in each developmental period; (2) the change in the level of adjustment across developmental periods; and (3) the pattern of premorbid adjustment using both level and change. In recent literature the scale has been used in different ways:
Level of adjustment. Buchanan et al. (1990) dichotomized 34 DSM-1I1 (American Psychiatric Association 1980) schizophrenia patients into the deficit and nondeficit subtypes of Carpenter et al. (1988) . The patients had, on average, been ill with schizophrenia for 9.8 years. They found that deficit patients were characterized by poorer levels of premorbid adjustment in childhood, and early and late adolescence, and in the general score on the PAS. Loebel and colleagues (1992) studied the relationship between the DUP and outcome, using the PAS to describe the premorbid period. They found that the level of premorbid adjustment in early and late adolescence did correlate with the level of remission, identifying a trend between the same parameters and time to remission. PAS developmental levels were not correlated with age at onset, mode of onset, or duration of untreated illness. Haas and Sweeney (1992) studied 71 patients who were hospitalized for the first time with schizophrenia, schizoaffective disorder, or schizophreniform disorder. They found that better premorbid functioning in early adolescence was correlated with later age at onset.
Change in level of adjustment. In a study of 63 male veterans with DSM-III-R (American Psychiatric Association 1987) schizophrenia (n -55) and schizoaffective disorder (n •• 8), Kelley and colleagues (1992) defined a PAS change score by subtracting the patients' childhood scores from their early adolescence scores. They did not consider the adult period because they assumed that the illness itself would influence the premorbid scores in adulthood. They found that a change for the worse between childhood and early adolescence was associated with a negative syndrome in schizophrenia. Similarly, Mukherjee et al. (1991) found significant correlations between a change for the worse in social functioning between childhood and early adolescence, and affective blunting and poverty of speech in 40 DSM-IU chronic schizophrenia patients.
Pattern of premorbid adjust- Study Aims. This study has two aims. The first is to see if gender differences can be demonstrated in premorbid functioning in a sample of first-episode schizophrenia patients. The second aim is to test the alternate hypothesis that shorter DUP is associated with better outcome, not because of earlier treatment but because short DUP cases have better premorbid functioning (and therefore better prognosis). This includes comparing DUP and PAS in the firstepisode sample. If the alternate hypothesis is correct, we should expect longer DUP to be significantly correlated with lower PAS levels, more deterioration across developmental periods, and more patterns that are stable-poor or deteriorating.
Method
The subjects, diagnosis, onset measures, DUP, manifest illness measures, and functional measures are described elsewhere (Larsen et al. 1996 , Part I, this issue).
Premorbid Functioning. To estimate the functioning in the premorbid period, we used a Norwegian translation of the PAS. All patients, and in most cases their relatives, were interviewed by the primary therapist. In a consensus meeting with one member of the research team (T.K.L.), information from all interviews, and scores from the Positive and Negative Syndrome Scale (PANSS; Kay et al. 1987) , the Structured Clinical Interview for DSM-///-R-Patient Edition (SCID-P; Spitzer et al. 1990) , and the PAS were evaluated, along with all information from the patient records; final ratings on the PAS were set as a consensus score between T.K.L. and the primary therapist.
We checked the test-retest reliability of the PAS. All patients had been rated initially on the PAS and for DUP by T.K.L. Patients were retested by a trained psychiatrist (L.V.H.) at least 6 months after the initial description. The first 22 patients included in the project were selected. Two of them refused to be reinterviewed; all of the remaining patients (and in some cases, their relatives) were interviewed. L.V.H. had no access to previous ratings. The intraclass correlations were quite satisfactory: childhood, r -0.86, p < 0.001; early adolescence, r -0.86, p < 0.001; late adolescence, r -0.85, p < 0.001; adulthood, r -0.84, p < 0.001; and general, r -0.87, p < 0.001.
PAS Measures.
Level of adjustment Because PAS subscale levels do not all have the same number of criteria, the total score on each subscale is expressed as a fraction; the actual score divided by the highest possible score for that section. The levels of functioning in the four life periods have scores from 0.0 to 1.0-0.0 being the best score.
Change in level of adjustment Like Mukherjee et al. (1991) and Kelley et al. (1992) , we calculated the PAS change scores. These calculations included early adolescence minus childhood, late adolescence minus early adolescence, and adulthood minus late adolescence.
Pattern or subtypes of premorbid adjustment. We used the same definition for deteriorat-260 SCHIZOPHRENIA BULLETIN ing PAS subtype as Haas and Sweeney (1992) . The median level score of our remaining sample was 0.31, and we used this to dichotomize the rest of the sample as stable-good or stable-poor.
Results
All statistical analyses were performed using the Statistical Package for Social Sciences for Windows (1993) .
Premorbid Patterns by Gender.
Premorbid adjustment level scores and gender. the general functioning scores. The two variables-sociability and withdrawal and peer relationships^-are recorded for all levels of development. The first three periods also have items for school, and the last periods have items pertaining to sexual functioning. The total scores for each period represent the mean of all constituent variables for that period. The general scores tap several aspects of functioning, and each rating represents the patient's best level of functioning in that area over the entire premorbid period. In all ratings, larger numbers mean poorer functioning. The sample size decreases with later developmental periods because some patients became psychotic so early that one or several periods could not be counted as premorbid. The total scores of the developmental periods show a steady worsening of premorbid functioning over time. This is true for most constituent functions as well, that is, sociability and withdrawal. The general scores cannot capture this dynamic, since each is an estimate of the best functioning over all developmental levels. Gender differences in the general level of premorbid functioning are plentiful, with males registering poorer scores for work and school functioning, frequency of job or school changes, and energy level. The mean scores for each developmental level are illustrated in figure 1. Both men and women score below normal in premorbid functioning at all developmental levels. Among the males, however, level scores appear to deteriorate more rapidly over time although the differences between genders do not reach significance until the adult developmental period (table 1) .
Developmental level change scores by gender. Table 2 presents die three change scores between the four developmental periods. All changes represent a worsening of premorbid functioning. The largest change is between late adolescence and adulthood, followed by childhood to early adolescence. The change between late adolescence and adulthood is significantly greater among males than among females (p < 0.01).
Premorbid adjustment pattern subtypes by gender. PAS patterns refer to the three subtypes originally defined by Haas and Sweeney (1992) and are based on both level and change in PAS scores. Tables 3 and 4 present this subtype construction for our sample using Haas and Sweeney's method. Our deteriorating subtype was defined the same way as theirs, using the definition elaborated above. After subtracting the deteriorating cases from the sample, a median PAS level of 0.31 was found over four developmental periods (Haas and Sweeney's median was 0.41). This remaining sample was then dichotomized: those with a median value less than 0.31 were defined as stablegood and those with a median value greater than 0.31 were defined as stable-poor. Two cases had a median value of exactly 0.31; after careful examination of both premorbid anamnesis, consensus judgments by T.K.L. and T.H.M. assigned one subject to the stable-poor and the other to the stable-good subtype.
The PAS developmental level scores that make up the three subtypes are listed in table 4 for females and males. The levels for females for each subtype are shown in figure 2 and comparable levels for males in figure 3 .
Despite greater statistical power (higher n), there is less difference among the male subtypes than among the female subtypes. Significant differences are more plentiful between the level scores for females than for the males (table  4) . Figures 2 and 3 illustrate that among males all subtypes deteriorate over time, which is not the rule for the female subtypes. Age at onset. PAS developmental period level scores were not correlated with age at onset for either gender. Change scores across developmental periods also were not consistently related to age at onset with two exceptions: Decremental functioning for females between childhood and early adolescence and decremental functioning for males between early and late adolescence were both associated with earlier ages at onset. For the premorbid subtypes, age at onset varied, but not significantly (female stable-poor = 41 yrs, females stable-good -28 yrs, female deteriorating -24 yrs; male stable-poor -27 yrs, male stablegood = 23 yrs, male deteriorating -27 yrs). Mode of onset PAS general level scores correlated negatively with mode of onset for both females (r --0.52, p < 0.05) and males (r --0.44, p -0.02), indicating that poorer premorbid functioning was associated with a more insidious onset of psychosis.
Premorbid Patterns and DUP.
A change in PAS level scores between early and late adolescence among males (r •» -033, p < 0.005) was also associated with onset mode in the same direction. The mode of onset was not dis- 
-PREMORBID ADJUSTMENT LEVEL SCORES tinctive between the subtype patterns for either gender. Symptoms at index hospitalization. For females, the results are clear: There were no correlations of PAS level scores, change scores, or subtypes with any symptoms of manifest illness, positive, negative, or general. For males, the same held for change scores and subtypes. Three of the PAS developmental period level scores, however, correlated with symptoms for males: poorer late adolescent and adult levels with negative symptoms and poorer adult levels with general symptoms.
Discussion
PAS as a Measure of Premorbid Functioning. The capacity of the PAS to assess both cross-sectionally and longitudinally provides different perspectives that may be useful in studies looking more closely at the early course of schizophrenia. It appears that the early course of schizophrenia, like schizophrenia itself, is quite heterogeneous and that the premorbid patterns do not lend themselves to easy generalization.
The PAS can measure leveL change (level over time), and pattern of level and change. Subdividing the premorbid functioning level into developmental periods is instructive. We found a general trend toward greater impairment with time, as might be expected since all subjects eventually became psychotic. On the other hand, such a long downward slide -PREMORBID ADJUSTMENT LEVEL SCORES suggests morbidity in the premorbid period. It highlights that difficulties, however subtle, start before onset in most cases. How well these difficulties can signal psychotic proneness, however, is a matter for future investigation. It would be interesting, as a start, to profile PAS levels over time for samples of patients with other disorders and for samples of normal controls. PAS change scores reflect deterioration over time. Our analyses revealed that the change scores between developmental periods (childhood and early adolescence, late adolescence and adulthood) were greater than within developmental period (early and late adolescence). This might be expected, both because a shorter time period is covered between early and late adolescence and because fewer developmental changes are theoretically involved within developmental levels than between levels. The greatest change was recorded in the last transition (late adolescent and adult), possibly reflecting the acceleration of pathophysiological developments that are ultimately expressed as active psychosis. Whether this may be considered psychosis and defined as onset requires more understanding of the underlying pathology. Nevertheless, to avoid confusion between accelerating deterioration and the timing of onset, careful distinctions must be made and applied (e.g., limiting onset to the appearance of certain symptoms regardless of the pattern of premorbid decline).
As originally constructed by Haas and Sweeney (1992) , the PAS subtypes of stable-good, stablepoor, and deteriorating seem use- Premorbid Parameters by Gender. Mapping premorbid level, change, and subtype patterns by gender revealed striking differences. As illustrated in figure 1, developmental period levels were compromised compared with normals for both genders, but the deterioration over time was far less rapid among the females than the males, especially in the adult developmental period closest to onset. The differential rate of functional decline is mirrored in the change scores across developmental period, which were uniformly greater among males. The subtypes convey the same message. For the males, the three subtypes were less distinctive than they were for the females, and they all showed deterioration. Their differences, in fact, seemed to reside in how rapidly they declined (see figure  3 ). Gender differences in established schizophrenia are well known and quite consistent. Females have an older age at onset, a more rapid treatment response, higher rates of remission, lower rates of relapse, and better long-term social, vocational, and global functioning McGlashan and Bardenstein 1990) .
The gender differences we found in premorbid functioning are consistent with and perhaps predict the gender differences of established schizophrenia. Some differences between men and women in premorbid functioning have been noted in the literature; in particular, women exhibit better social functioning and have a higher frequency of being married . Our results both replicate and extend these findings. As can be seen from close scrutiny of table 1, females scored better than males premorbidly, not only in social functioning but in every category of premorbid functioning. Furthermore, it is also clear that their rate of decline was far less than that of the males, especially closer to onset in the adult developmental phase.
The premorbid pattern differences between men and women and the different ages at onset of psychosis strongly suggest that this decline in the preonset phase represents an early, subclinical pathologic process that ultimately results in overt symptom formation. While the process remains a mystery, it appears to be global and continuous in nature, and its development begins (on average) around mid-adolescence and gathers momentum between late adolescence and early adulthood, especially in males.
Piemorbid Parameters and DUP.
Overall, the various measures of premorbid functioning failed to demonstrate a relationship between premorbid functioning and DUP. Analysis by gender reduced statistical power and raised the possibility of Type II error. Nevertheless, while larger samples may have converted some trends into significant differences (such as stable-good females having a short DUP and deteriorating males having a long DUP), the presence of exceptions to these trends is also striking. Overall, our results support heterogeneity more than they challenge either the primary or alternate hypothesis relating DUP and premorbid functioning. We cannot rule out either the selection hypothesis or the hypothesis that active psychosis is toxic. Qearly, more research is needed, especially studies where DUP varies naturally or can be varied experimentally among samples with roughly equivalent prognostic potential (McGlashan 1996, this issue) .
Premorbid Parameters and Other
Clinical Correlates. Our findings suggest that poorer premorbid functioning and younger age at onset of psychosis are related, but the data are equivocal and many analyses are nonsignificant. It may be that prior reports of significant correlations between earlier onset and poorer premorbid functioning were mediated by gender (e.g., males showing both of the above). These associations may become more attenuated once the data are analyzed by gender. Our findings, when significant, replicated reports associating poorer premorbid functioning with insidious onset. They also replicated reports associating poorer premorbid functioning with more symptoms, especially negative symptoms, in the first overt psychosis for males.
Comments. Like schizophrenia, the premorbid period is heterogeneous and multiply determined. Its vicissitudes are strongly influenced, for example, by gender. DUP may be partly related to premorbid pattern, but that probably does not explain all (or much) of its relationship to poor treatment response and inferior long-term outcome. Scrutinizing premorbid functioning does not challenge the possibility that an active deterioration process is associated with psychosis, especially early psychosis, in some cases. While the association may be real, we do not know if it is caused by neurotoxicity secondary to the actively symptomatic state or by underlying deficit processes active at this time that drive neurodeterioration and active symptom formation at the same time. The premorbid pattern of asymptomatic decline noted in table 1 and figure 1, especially in males, certainly suggests that symptom formation is not necessary for loss to occur.
